RNA interference of NADPH-cytochrome P450 reductase of the rice brown planthopper, Nilaparvata lugens, increases susceptibility to insecticides.
NADPH-cytochrome P450 reductase (CPR) is essential for numerous biological reactions catalysed by microsomal cytochrome P450 monooxygenases (P450s). Knockdown of CPR in several insects leads to developmental defects and increased susceptibility to insecticides. However, information about the role of CPR in the brown planthopper, Nilaparvata lugens, is still unavailable. A full-length cDNA encoding CPR was cloned from N. lugens (NlCPR). The deduced amino acid sequence showed marked features of classical CPRs, such as an N-terminus membrane anchor, conserved domains for flavin mononucleotide, flavin adenine dinucleotide (FAD) and nicotinamide adenine dinucleotide phosphate binding, as well as an FAD-binding motif and catalytic residues. Phylogenetic analysis revealed that NlCPR was located in a branch along with bed bug and pea aphid hemipteran insects. NlCPR mRNA was detectable in all tissues and developmental stages of N. lugens, as determined by real-time quantitative PCR. NlCPR transcripts were most abundant in the abdomen in adults, and in first-instar nymphs. Injection of N. lugens with double-strand RNA (dsRNA) against NlCPR significantly reduced the transcription level of the mRNA, and silencing of NlCPR resulted in increased susceptibility in N. lugens to beta-cypermethrin and imidacloprid. The results provide first evidence that NlCPR contributes to the susceptibility to beta-cypermethrin and imidacloprid in N. lugens.